Acute effects of GM1 ganglioside: reduction in both behavioral asymmetry and loss of Na+, K+-ATPase after nigrostriatal transection.
GM1 ganglioside injections (i.p.) reduce amphetamine-induced asymmetric rotation in rats 48 h after a partial unilateral transection of the nigrostriatal pathway. We found that this reduction was maximal when rats received their first GM1 injection within 2 h after surgery. Rats injected 4-12 h after surgery, or rats only pretreated with GM1, showed no significant effect on rotation. Striatal membrane Na+,K+-ATPase in rats injected with GM1 0-2 h after hemitransection showed only a 10% loss in activity (versus the untransected hemisphere) as compared to control losses of 38%. The maintenance of membrane Na+,K+-ATPase activity in GM1-treated rats may be one mechanism by which a balance between hemispheres in striatal dopaminergic transmission is preserved, resulting in reduced asymmetric rotation. The observation that there is a critical postsurgical period when GM1 administration results in optimal functional recovery supports our hypothesis that gangliosides are exerting an acute effect on damaged CNS tissue. This acute effect is further evidenced by the reduced loss of membrane Na+,K+-ATPase following injury.